INTRODUCTION
Water covers about 73% of the earth's surface. It is the major constituent of the lithosphere and atmosphere and it is an essential requirement of all living organisms. The largest water requirement is for municipal use but standard of purity required for this purpose is one of the prime factors in deciding the growth of towns and cities as well as industries (WHO, 1984) .
Water contains many minerals especially magnesium bicarbonate and calcium sulphate. The minerals' level in drinking water could be responsible for kidney stones and similar mineral accretions in the human body. Trace metal analyses have gradually increased due to the fact that function of these elements in various areas such as biological systems, environment and geochemistry are now well understood. They play a major role in health; minute portion of them can significantly affect our health. Since some fluoride (fluorine) compounds in the earth up-*Corresponding author. E-mail: prime1@super.net.pk. per crust are fairly soluble in water, fluoride exists in both surface and ground waters. The fluoride concentrations in ground water are within wide limits from 1 to 25 mg or more per liter (Tokalioglu et al., 2002) . The main source of the fluoride in waters is CaF 2 , which can be soluble up to 16 mg per liter at 18 o C and is found in the composition of volcanic rocks. Minerals such as fluorapatite CaF 2 . 3Ca 3 (PO 4 ) 2 , fluorspar (CaF 2 ), cryolite 3NaF.AlF 3 and mica also contain fluoride (Mizuike, 1983) .
Fluoride is also added to some consumer products, such as toothpaste, toothpowder, mouth wash and vitamin supplements. Approximately 90% of the fluoride in the body is contained in the bones and tooth. Fluoride increases the resistivity of tooth enamel against acids which cause the initiation of tooth decay. It reduces tooth decay about 40-50%. When the fluoride concentration in drinking water is greater than 2 mg L -1 , it may cause fluorosis (Minczewski et al., 1982) .
In the present study the levels of fluoride and the metal ions in the drinking water samples collected from five different zones of Karachi were estimated. The sources of water supply for inhabitants of Karachi are mainly from Indus and Hub River in addition to limited supply of water from wells by the local municipal authorities. The Indus river pass through a crossection of rocks which range in composition from ultra basic and rocks of igneous origin, the metaphoric rocks of nearly all grades having varied chemical composition with respect to metallic and non metallic elements and the sedimentary rocks of varying chemical composition (Tokahoglu, 1997) . The industrial wastes of different cities on either sites of the river Indus or its tributaries are among the major sources of contribution to the water thus the water in use is expected to be a potential source for the pollution exposed towards the inhabitants of Karachi (Elci, (1993) . Adsorption technique was adopted for the purification of water using Al 2 O 3 and Al 2 O 3 -Pb 0.1, Al 2 O 3 -Pb 0. 01 doping systems.
EXPERIMENTAL Sample collection and preparation
To assess the concentration of trace metals, drinking water samples were collected from five zones of Karachi. Water samples were filter and stabilize at pH 2 with 5% nitric acid prior to direct aspiration for the trace metal analysis.
Deionized distilled water and calibration standards
The all-glass distilled water was passes through a mixed bed of cation and anion exchange resins to prepare deionize water, which is use in the present work either for dilution purposes or standard preparation. The purity of this water was found to be equivalent to STM type II reagent water of specification D 1193 (Ahmad et al., 1994) . For each trace metal, aqueous standard solutions was prepare by dissolving an accurately weigh amount of the relevant salt in deionize water to yield a metal ion concentration of 1000 or 500 mg L -1 . Appropriate aliquots were taken from these standards for subsequent dilutions. Each time, fresh standards were prepared and they were calibrated against previous standards in order to check any probable difference in the finished concentration. In order to quantify the results, standard calibration method was use in conjunction with the standard addition method, as indicated above (Ahmad et al., 1994) .
Sample analysis
Water sample was analyze for the measurements of total metal concentrations of F, Na, Li, K on ion selective meter, flame photometer, while Mn, Cd, Co, Ni, Pb, Fe, Zn and Cu were measured by atomic absorption spectrophotometer. Triplicate subsamples were run to ascertain the precision of data.
Preparation of metal doped alumina samples
The alumina samples were prepared in the present study by incipient wetness technique (Saleem and Afzal, 2003) . The impregnation of activated Al2O3 was carried out with nitrates of Ni, Cu, Zn and Pb. For these preparation, a predetermined amount of metal nitrates having concentration 0.01 M was magnetically stirred in 100 ml of distilled water with 10 g of activated Al2O3. The slurry formed was stirred at room temperature with a magnetic stirrer for one and half hour. After that the metal doped samples was placed in descicator for cooling. The metal impregnated with Al2O3 samples were designated as: Mx-Al2O3. While M stands for Pb and x represents the number of moles of metal ions per 100 g of Al2O3.
Purifaction of water
The removal of Na metal using Al2O3, and Al2O3 -Pb 0.1 and Al2O3 -Pb 0. 01 doping systems from W50 water sample were carried out by adsorption technique. The adsorption measurements were carried out by batch technique at temperatures 303 -318 K taking W50 water sample of varying concentrations. Initial pH was adjusted using buffer solution of known pH and known amount of Al2O3, and Al2O3 -Pb 0.1 and Al2O3 -Pb0.01 doping systems were added and placed in electric shaker for the desired time period. After required time, the filtrate was obtained and % absorbance of a portion of filtrate was determined by using flame photometer. The % absorbance of Na before and after adsorption on the surface of adsorbent gives this quantity of dye separated from aqueous solution. During the process of adsorption, a shorter or longer period equilibrium was established between molecules in the bulk and adsorbed phases. It is dynamic equilibrium because the number of molecules leaving the surface per unit time is equal to the number of newly adsorbed molecules; the total number of molecules in the adsorbed state remains constant.
Effect of amount of adsorbent
In order to find out optimum amount of adsorbent at which maximum adsorption takes place 50 ml of 500 mg/L stock solution of NaCl of pH 7 was added in each columns packed with different quantity of adsorbents e.g. 0.1, 0.2, 0.3, 0.4, 0.5, …1.00 g. The solution of NaCl was allowed to stand for 70 min. The results are shown in Figure 1 and Table 4 .
Effect of stay time
For the determination of effect of stay time on adsorption, 0.5 g of adsorbent was packed in each column and 50 ml of 500 mg/L NaCl solution having pH 7.0 were added in each column for different intervals of time. When the solution of NaCl comes in contact with heterogenous surface of adsorbent, as usual unsaturated part of the solution strikes the surface of the adsorbent for adsorption. It was observed that the adsorption increases with increase in time to 70 min and reaches its maximum value thereby attaining a constant value when adsorption equilibrium is reached. At 70 min about 75% adsorption was observed. The results are shown in Table 5 and Figure 2 .
Effect of temperature
For the determination of effect of temperature on the adsorption of Na under optimize adsorption conditions, the adsorption process was allowed to proceed at 293 -323 K temperatures at an increase of 10 K ± 0.2 o C.
RESULTS AND DISCUSSION
The levels of selected trace metals in water samples are presented in Table 1 . The data in these figures afford a comparison of trace metal contents. Concentrations of F, Na, Li, K, Mn, Cd, Co, Ni, Pb, Fe, Zn and Cu were investigation. The present study revealed that in water samples maximum concentration of K and Na (630.0 and 2274 mg.L -1 respectively) were found in sample W50. While in other samples, level of Na was also higher than maximum permissible limit. The reported data indicated that higher concentration of Na metal is in agreement with the work of other authors (Saleem and Afzal, 2003; ASTM, 2002) . Table 2 summarizes the relevant statistical parameters for various metals in water samples in terms of average concentration values (X), standard deviation (±SD), median and mode values. Table 3 incorporates the correlation matrix for paired variables. The water vs. water system showed strong positive correlations between Cu-K and Cu-Zn with corresponding r values of 0.934 and 0.981, respectively.
The removal of Na metal from W50 water sample having concentration 2274 mg.L -1 was carried out by adsorption technique at temperatures 293 through 323 K.
The dependence of Na adsorption on the amount of 0.10 to 1.000 g. The results presented in Table 4 indicate that the values of distribution coefficient (K D ) and percentage adsorption increases with increasing amount of Al 2 O 3 and attain maximum value at 0.500 g and then remains constant with further increase in the amount of Al 2 O 3 . This may be due to decrease in the effective surface area resulting in the conglomeration of the exchanger particles especially at its higher amounts. Therefore for all further studies, optimum amount of Al 2 O 3 was used.
Another parameter which affects the extent of adsorption is the stay time. The influence of stay time has been studied by varying the time 10 to 120 min and 0.500 g of adsorbent as shown in Table 5 (Yalçin and Sevýnç, 2001; Choi and Moreau, 1993) .
The data were fitted to Freundlich, DubininRaduaskevich, (D-R) and Langmuir adsorption isotherms. These results were subjected to Freundlich isotherms. X/m = KCe 1/n (1) K and 1/n are empirical constants. The values of K and n were computed from slope and intercept of the Freundlich plots are tabulated in Table 6 and Figure 3 . The values of n relate to the nature and strength of adsorptive forces involved. The higher fractional values of n signify the strong adsorption forces operating on the Al 2 O 3 , and Al 2 O 3 -Pb 0.1 and Al 2 O 3 -Pb 0. 01 doping systems. However the higher values of K further confirmed the higher affinity of Na adsorption.
As an alternative to Freundlich isotherm, the data were fitted to Dubinin -Raduskevich (D-R) equation (Tahir et al., 1998) ] in the linearized form as follows:
Values of Xm and K / were calculated from the intercept and slope and the values of mean free energy of sorption [Tahir et al., 1998) . The Langmuir isotherm equation is C e / (X/m) = 1/ Vm K + C e / K.
The parameters Vm and K give the adsorption capacity of Table  8 that adsorption capacity increases with increase in tem- 
The values of ∆G o was calculated using equation:
The values of ∆G o at different temperatures are negative for all the systems as expected for spontaneous process. 
Conclusion
The investigations in the present study on water pollution aspects were carried out especially in reference to the level of fluoride and other metal ions level in the drinking water samples. The study has amply evidenced that the status of local metal pollution situation is quite alarming. If the level of fluoride is insufficient, dentists recommend that fluoride tablet (dentifluor) which contains about 0.553 mg of sodium fluoride must be use. The results also show that the Na metal, under optimized conditions can be removed (about 79.00 %). The use of demineralised purified water for the home is a good option. The minerals they contain are in the form of metallic inorganic Table 9 . Thermodynamic parameters for the removal of Na metal from standard NaCl and water sample W50 using Al2O3, and Al2O3 Pb0.01 and Al2O3-Pb0.1 dopping systems at different temperatures. 
